In a flame-dried 2 dram vial with a stir bar and 60 psi polytetrafluoroethylene pressure release cap, was combined benzoic acid (99 mg, 0.81 mmol) , N,N'-diisopropylcarbodiimide (DiPrC, 137 mg, 1.1 mmol), and dichloromethane (1 mL). The reaction vessel was sealed and stirred for 10 min at room temperature to form the active reagent.
Then a solution of 4-acetoxysinapyl alcohol (185 mg, 0.73 mmol), and 4-(N,N-dimethylamino)pyridine (DMAP, 1 mg, 0.01 mmol) in dichloromethane (1 mL) was added to the reaction vial. The vial was sealed and stirred at room temperature overnight. The crude product was loaded directly on to a 40 g silica column and eluted by ramping with 10% to 70% ethyl acetate in hexanes.
G-BA:
1 H NMR (CDCl 3 ) d 8.09 (dd, J 1 = 8.4 Hz, J 2 = 1.1 Hz, 2H, B 2 ), 7.57 (tt, J 1 = 7.4 Hz, J 2 = 1.1 Hz, 1H, B 3 ), 7.46 (dd, J 1 = 8.4 Hz, J 2 = 7.4 Hz, 2H, B 3 ), 7. 01 -6.99 (m, 3H, G 2,5,6 ), 6.71 (dt, J 1 = 15.8 Hz, J 2 = 1.1 Hz, 1H, a), 6.36 (dt, J 1 = 15.8 Hz, J 2 = 6.4 Hz, 1H, b), 4.98 (dd, J 1 = 6.4 Hz, J 2 = 1.1 Hz, 1H, g), 3.85 (s, 3H, G OMe ), 2.31 (s, 3H, G OAc ); 13 C NMR (CDCl 3 ) d 169.0, 166.4, 151.1, 139.6, 135.3, 133.6, 130.1, 129.6, 128.4, 123.6, 122.9, 119.4, 111.1, 65.4, 55.8, 20.7; HRMS(ESI) 168.7, 166.4, 152.2, 134.7, 134.0, 133.1, 130.1, 129.7, 128.4, 123.7, 103.2, 65.3, 56.1, 20.5 ; G-VA: 1 H NMR (CDCl 3 ) d 7.71 (dd, J 1 = 8.3 Hz, J 2 = 1.8 Hz, 2H, V 6 ), 7.8 (d, J = 1.8 Hz, 1H, V 2 ), 7.11 (d, J = 8.3 Hz, 1H, V 5 ), 3H, G 2, 5, 6 ), 6.69 (d, J = 15.8 Hz, 1H, a) 169.0, 168.5, 165.6, 151.1, 151.0, 143.6, 139.6, 135.2, 133.8, 128.8, 123.4, 122.9, 122.8, 122.7, 119.4, 113.4, 110.2, 65.6, 56.1, 55.9, 20.7, 20.7 7, 168.5, 165.6, 152.1, 151.0, 143.6, 134.5, 134.0, 128.7, 128.5, 123.5, 122.7, 122.6, 113.4, 103.2, 65.4, .1, 56.0, 20.6, 20.4 
Synthesis of lignin model compounds for use as GPC standards:
The tetrameric and the trimeric guaiacyl lignin model compounds were synthesized by stepwise condensation of the corresponding b-bromo-di-keto-ester as outlined in Fig. S2 and S3 respectively. The synthesis was based on that reported (Kishimoto et al., 2008a; b) .
Synthesis of model trimer 7:
Condensation of benzylated acetovanillone 2 with diethyl carbonate using sodium hydride yielded the corresponding di-keto-ester 3. This was brominated to give the b-bromo-di-keto-ester 4, which was then reacted with vanillin using potassium carbonate in DMF to give the corresponding dimer 5. On debenzylation, the dimer 5 was reduced to 6 with a primary alcohol as one of the end-groups. Compound 6 was then reacted with b-bromo-di-keto-ester 4 again to yield the model trimer 7. 3, 14.3, 56.1, 56.1, 56.3, 62.2, 62.5, 64.2, 71.2, 80.9, 82.4, 112.2, 112.6, 113.1, 113.8, 115.6, 118.5, 119.4, 124.6, 125.2, 128.1, 128.6, 128.9, 129.3, 130.1, 137.5, 139.2, 146.0, 150.4, 150.5, 151.1, 152.0, 154.5, 167.0, 167.7, 189.7, 190.8 
Synthesis of the model tetramer 15:
The di-keto-ester 3 was debenzylated to give free phenolic di-keto-ester 8, which was then brominated with bromine in chloroform to give the free phenolic b-bromo-di-keto-ester 9. The phenol was acetate-protected using acetic anhydride with lithium bromide to form b-bromo-di-keto-ester 10, which was reacted with coniferaldehyde to give 11. This was then built to the model tetramer 15, in a stepwise manner, using further b-bromo-di-keto-ester 10. 3, 14.3, 14.3, 20.4, 56.3, 56.4, 56.4, 62.5, 62.6, 62.7, 80.9, 81.1, 81.4, 112.5, 113.6, 115.7, 115.6, 117.2, 123.5, 123.6, 124.1, 124.6, 128.6, 130.0, 130.6, 133.7, 145.7, 149.7, 150.6, 150.7, 151.3, 152.1, 152.5, 153.0, 166.7, 166.8, 167.1, 168.5, 189.8, 190.1, 190.3, 193.9 Table S1 . Chromatography program for GC/MS/MS characterization of DFRC product mix. 
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